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Abstract: In recent years, with the frequent occurrence of extreme rainfall events, a large a-
mounts of in-situ soil migration and loss have been accompanied by erosion; therefore, it is of
great significance to establish an empirical model of erosion and sediment loss based on hydraulic
characteristics. In order to solve this problem, four planting succession types with similar slopes
are selected in the Loess Plateau with the bare land used as a control to carry out the field in situ
erosion test. Under continuous scouring conditions, the first scouring sediment concentration and
sediment loss are the largest, and the total loss of wasteland sediment is the highest, reaching
14. 62 kg, while the total loss of the land for growing alfalfa is the lowest, only 0. 49 kg. Among
the five selected hydraulic factors, only the average flow velocity has a significant correlation with
the sediment concentration and the amount of sediment loss. The selective migration of sand
grains controlled by flow velocity leads to the correlation between flow velocity and eroded sedi-
ment. According to the relationship between hydraulic factors and eroded sediment, a sediment
loss model based on hydrodynamics is established, with all predicted values in good agreement

with the measured values. The hydrodynamic-based sediment loss empirical model can be used as
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an important reference for the physical-based sediment model, and can also provide ideas for the

prediction of erosion and sediment loss when severe erosion occurs on the slope.

Key words: the Loess Plateau; extreme rainstorm; eroded sediment; loss
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Tab. 1 Basic information on each experimental site

FEMZER KRR /a BPRLA LG/ MR b/ % FRRLEE/ Y0 BB/ ) B 4K /m ik % 3 )
HD 2 76. 450 23. 340 0.210 8 2 [H B 980 0
BYC 15 87.191 12,741 0.068 8 FH 3 965 85
MX 25 90. 261 9.710 0.021 9 FH 3 960 60
TGH 8 91. 441 8.531 0.028 7 FH 3 970 82
ZS 40 88.51 11. 441 0.049 9 FH 3 960 40
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Tab. 4 Correlation analysis of soil particle distribution and velocity
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